Residues Arg114 and Arg337 are critical for the proper function of Escherichia coli gamma-glutamyltranspeptidase.
To evaluate the importance of conserved Arg114 and Arg337 residues of Escherichia coli gamma-glutamyltranspeptidase (EcGGT), Lys, Leu, or Asp-substituted mutants were constructed by site-directed mutagenesis. The wild-type and mutant enzymes were overexpressed in the recombinant E. coli M15 and purified by nickel-chelate chromatography to near homogeneity. With the exception of R114K, all the other mutants significantly lost GGT activity, confirming the importance of these two residues in EcGGT. Kinetic analysis of R114L, R114D, R337K, and R337L revealed a significant increase in K(m) with a minor change in k(cat), leading to more than an 8-fold decrease in k(cat)/K(m) values. Mutations of Arg337 impaired the capability of autocatalytic processing of the enzyme. In vitro maturation experiments revealed that EcGGT precursor mutants, pro-R337K and pro-R337L, could precede a time-dependent autocatalytic process to generate the small and large subunits, while no autocatalytic processing was observed in pro-R337D. Computer modeling showed that the critical bonding distance of Gln390 O-Thr391 HG1 and Gln390 C-Thr391 OG1 are significantly increased in Arg337 replacements, implying that these distance changes might be responsible for the lack of enzyme maturation.